Mesencephalic neuronal populations: new insights on the ventral differentiation programs.
The midbrain is a complex structure where different functions are located. This formation is mainly involved in the visual and auditory information process (tectum) and visual movements and motor coordination (tegmentum). Here we display a complete description of midbrain anatomy based on the prosomeric model and of the developmental events that take place to generate this structure. We also summarize the new data about the differentiation and specification of the basal populations of the midbrain. The neural tube suffers the influence of several secondary organizers. These signaling centers confer exact positional information to the neuroblasts. In the midbrain these centers are the Isthmic organizer for the antero-posterior axis and the floor and roof plates for the dorso-ventral axis. This segment of the brain contains, in the dorsal part, structures such as the collicula (superior and inferior), tectal grey and the preisthmic segment, and in the basal plate, neuronal populations such as the oculomotor complex, the dopaminergic substantia nigra and the ventral tegmental area, the reticular formation and the periacueductal grey. Knowledge of the genetic cascades involved in the differentiation programs of the diverse populations will be extremely important to understand not only how the midbrain develops, but how degenerative pathologies, such as Parkinson's disease, occurs. These cascades are triggered by signaling molecules such as Shh, Fgf8 or Wnt1 and are integrated by receptor complexes and transcription factors. These are directly responsible for the induction or repression of the differentiation programs that will produce a specific neuronal phenotype.